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SPECIFICATION 



1 . TITLE OF THE INVENTION 
Arm light 



2. CLAIMS 

( 1 ) An arm light comprising: 

a holder pivoted on a clamp through a vertical shaft; 

a lower arm, the base end of which is pivoted on said holder 

through a first pivot shaft perpendicular to said vertical shaft; 

an upper arm, the base end of which is pivoted on the anterior end 

of said lower arm through a second pivot shaft parallel to said first 

pivot shaft; 

a rotation roller pivotally supported by the anterior end of said 
upper arm through a third pivot shaft parallel to said second pivot 
shaft; 

a bracket to which the base end of said rotation roller is fixed; 

a lamp fitting pivoted on the anterior end of said bracket through a 

rotation shaft perpendicular to said third pivot shaft; 

a first and second guide roller respectively pivotally supported by 

said first and second pivot shafts; 

a first cord stretched in such a manner that it extends towards the 
base end of said upper arm from said rotation roller, passing the 
posterior surface of said first guide roller and passing through said 
second guide roller, then turns back at the anterior end of said 
upper arm; 

a first expansion-pressure spring that keeps said first cord tense, 
stretched between said upper arm and the anterior end of said first 
cord; 

a second cord that extends towards the anterior end of said lower 
arm, passing the posterior surface of said first guide roller; 
a second expansion-pressure spring that keeps said second cord 
tense, stretched between said lower arm and the anterior end of said 



second cord; 

a third cord that extends towards the anterior end of said lower arm, 
passing the anterior surface of said first guide roller; and 
a third expansion-pressure spring that keeps said third cord tense, 
stretched between said lower arm and the anterior end of said third 
cord; wherein: 

the base ends of said first cord and said second cord are fixed to 
said holder in a downward direction from the anterior region of 
said first pivot shaft; and 

the base end of said third cord is fixed to said holder in a downward 
direction from the posterior region of said first pivot shaft. 

(2) An arm light according to claim 1 , wherein: 

said upper arm and lower arm are respectively constructed of 
cross-sectionally U-shaped members, the anterior surfaces of which 
are open; and 

the anterior surfaces of said upper arm and lower arm are closed by 
means of arm covers. 

(3) An arm light according to claim 1 , wherein: 

each of said expansion-pressure springs, each of said cords, and 
each of said guide rollers and rotation roller are respectively 
disposed inside said upper arm and lower arm. 

(4) An arm light according to claim 1 , wherein: 
each of said cords is constructed of wire; and 

a guide groove that engages with said wires is formed on the 
periphery of each of said guide rollers and rotation roller. 

(5) An arm light according to claim 1 , wherein: 

said arm light is provided with a guiding unit proximal to said 
rotation roller that guides said first cord in such a manner that it 
comes into contact with a large region of the surface of said 
rotation roller. 

(6) An arm light according to claim I, wherein: 

a power cord connected to said lamp fitting is wired inside said 
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upper and lower arms along said first cord and is drawn out to the 
exterior from the lower end of said lower arm. 

(7) An arm light according to claim 1 , wherein: 

an on/off switch and handle are attached to said lamp fitting. 



3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to an arm light wherein an upper 
arm rotatable in a vertical direction is connected to the anterior end 
of a lower arm supported such that it is rotatable in a horizontal 
direction and a vertical direction, and wherein a lamp fitting is 
attached to the anterior end of said upper arm such that it is 
rotatable in a vertical direction and a pivotal direction. 

In conventional arm lights, the upper and lower arms are 
respectively constructed of parallel quadrilateral links, and the 
lamp fitting attached to the anterior end of the upper arm may be 
moved to an arbitrary position within the range of the length of the 
arm. In order to stabilize the position of the moved lamp fitting, 
expansion-pressure springs provide tension to the mutual intervals 
between the link rods forming each arm, providing autonomy to 
each of the upper and lower arms. 

However, because in such conventional arm lights the upper and 
lower arms are respectively constructed of a plurality of link rods 
and the expansion-pressure springs providing tension to the mutual 
intervals between the link rods of the arms are exposed, the 
external shape of the arms cannot be simplified, there is a large 
amount of tension and the danger of getting one's fingers pinched 
in the spaces between the coils of the expanding and contracting 
springs when the arms fluctuate in the vertical direction, and it is 
difficult to use stabilized expansion-pressure springs. 

Consequently, conventional small arm lights could only be 
constructed of a lamp fitting supported by small, lightweight arms 
that used expansion-pressure springs with a small amount of 
tension, and even when used to illuminate a study desk, office desk, 
etc. with a small amount of movement and external force, operating 
them required a large amount of lamp fitting movement distance to 
yield stable bearing capacity. 

The present invention has resolved the abovementioned 
conventional drawbacks, and aims to provide an arm light that uses 
arms constructed of components free of parallel quadrilateral links, 
in which strong expansion-pressure springs are disposed on the 
interior of the arms, simplifying the shape of the arms, and in 
which the bearing capacity is stabilized and the movement distance 
of the lamp fitting is enlarged, and wherewith upper and lower arm 
fluctuation resistance force can be stabilized over a long period of 
time, which can be used to illuminate workbenches, work desks, 
various machine tools, processing machinery, etc. that may undergo 
many fluctuations and external forces. 

The present invention will now be described in detail with 
reference to the working example shown in the drawings. 

1 is a magnetic clamp, and a mount 2 is screw-fixed to the upper 
surface thereof. The clamp 1 may also be a normal vice clamp. 3 is 
a holder pivotably mounted on the mount 2 such that it is 
horizontally rotatable, through a vertical shaft 4. A first pivot shaft 
5 perpendicular to the vertical shaft 4 is attached to the upper end 
of the holder 3. 6 is a lower arm constructed of a cross-sectionally 
U-shaped member with an open anterior surface. The lower end of 
the lower arm 6 is pivotably mounted on the first pivot shaft 5, 
clamped by means of the holder 3. Stopper protrusions 7 that come 
into contact with the shoulders on the anterior and posterior 
surfaces of the holder 3 are formed on the anterior and posterior 
surfaces of the lower end of the lower arm 6. An arm cover 8 is 
fitted on the anterior surface of the lower arm 6, closing the 
anterior surface of the arm 6. 9 is an upper arm constructed in the 
same manner as the lower arm 6 described above. An arm cover 10 
is fitted on the anterior surface of the upper arm 9. The base end of 
the upper arm 9 clamps into the anterior end of the lower arm 6, 
and pivotably connected to a second pivot shaft 1 1 parallel to the 



first pivot shaft 5. A third pivot shaft 12 parallel to the second pivot 
shaft 1 1 is attached to the anterior end of the upper arm 9. 

1 3 is a first guide roller pivotally supported by the first pivot shaft 
5. 14 is a second guide roller pivotally supported by the second 
pivot shaft 11. 15 is a rotation roller pivotally supported by the 
third pivot shaft 12. Cross-sectionally V-shaped guide grooves 16, 
17, and 18 that respectively separate each of the rollers 13, 14, and 
1 5 in the axial direction are respectively formed on the peripheral 
surfaces thereof. 19 is a bracket, the base end of which is fitted and 
fixed into both sides of the rotation roller 1 5. The anterior end of 
the bracket 19 is pivotably connected to a mounting bracket 22 that 
is fixed to a lamp fitting 21 through a rotation shaft 20 
perpendicular to the third pivot shaft 12. 23 is an on/off switch 
attached to the lamp fitting 21. 24 is an operation handle attached 
to the lamp fitting 21. 

25 is a laterally inverted V-shaped fixing bracket fixed to the 
holder 3 directly under the first pivot shaft 5. The fixing bracket 25 
tightens and fixes the base ends of a first cord 26 and a second cord 
27 anteriorly inclined from the first pivot shaft 5 by means of a 
screw 28, and tightens and fixes the base end of a third cord 29 
posteriorly inclined from the first pivot shaft 5 by means of a screw 
30. The first cord 26 is stretched in such a manner that it extends 
towards the anterior end inside the lower arm 6 from the posterior 
surface of the first guide roller 13, passes the second guide roller 14, 
and extends towards the anterior end inside the upper arm 9, then 
turns back towards the base end inside the upper arm 9. The first 
cord 26 is kept tense by means of a first expansion-pressure spring 
3 1 stretched between the anterior end of the turned back portion of 
the first cord 26 and the base end of the upper arm 9. Consequently, 
the first cord 26 is in contact with the guide groove 1 6 of the first 
guide roller 13 and second guide roller 14, and the guide groove 17 
of the rotation roller 15. The second cord 27, similar to the first 
cord 26, is stretched in such a manner that it extends towards the 
anterior end inside the lower arm 6 from the posterior surface of the 
first guide roller 13, and is kept tense by means of a second 
expansion-pressure spring 32 stretched between the anterior end of 
the second cord 27 and the anterior end of the lower arm 6. The 
third cord 29 is stretched in such a manner that it extends towards 
the anterior end inside the lower arm 6 from the anterior surface of 
the first guide roller 13, and is kept tense by means of a third 
expansion-pressure spring 33 stretched between the anterior end of 
the third cord 29 and the intermediate portion of the lower arm 6. 
34 is a guide unit provided proximal to the rotation roller 15, which 
flexurally guides the portion of the first cord 26 turned back from 
the rotation roller 1 5 such that it is in contact with a range larger 
than the periphery of the rotation roller 15 (guide groove). 35 is a 
guide that prevents the third cord 29 from protruding from the 
anterior surface of the lower arm 6. 

The first, second, and third cords 26, 27, and 29 are constructed of, 
for example, plastic-coated wire, but it is not necessary for them to 
be wire. As shown in FIG 11, in the event that the cords are 
constructed of wire, if a wire mounting 37 provided with a 
mounting hole 36 is attached in which cutout protrusions 38 
through which one end of the wire can pass are formed on the 
surface of one side of the mounting 37, similar cutout protrusions 
38 are formed on the surface of the reverse side of the mounting 37, 
one end of the wire passes through the cutout protrusions 38 on the 
surface of one side of the mounting 37, the other end of the wire 
passes through the cutout protrusions 38 on the surface of the 
reverse side of the mounting 37, and the cutout protrusions 38 are 
flattened with pressure, even if the wire is made tense, there is no 
concern that the mounting 37 will incline towards the surface side 
or reverse side, thus creating good conditions. 

The joints formed by the pivot shafts and rotation shaft are such 
that the fluctuation (rotation) resistance between the connected 
parts can be adjusted. First, the connecting region of the upper and 
lower arms 6 and 9 will be described as a representative example, 
with reference to FIGS. 4 and 1 2. The lower end of the upper arm 9 
is clamped between the upper end of the lower arm 6 through a 
nylon washer 39. The second guide roller 14, provided with a collar, 
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is clamped between the lower end of the upper arm 9. The second 
pivot shaft 1 1 passes through the arms 6 and 9, the nylon washer 39, 
and the second guide roller 14. Both ends of the pivot shaft 11 
protrude from both sides of the lower arm 6. A key groove 41 is 
formed on the peripheral surface of the pivot shaft 1 1 . A protrusion 
43 provided on the inner periphery of a lock washer 42 in contact 
with both sides of the lower arm 6 is engaged with the key groove 
41, and the axial end of the second pivot shaft 11 passes through 
the washer 42. 44 is an engagement protrusion provided on the lock 
washer 42, which is molded in such a way that it bends in the axial 
direction of the second pivot shaft 1 1 , that is, towards the exterior. 

45 is a setscrew screwed into the axial end of the second pivot 
shaft 11 that attaches to a washer 47 on which a plurality of 
protrusions 46 that protrude in the same direction as the 
engagement protrusion 44 provided with the lock washer 42. By 
means of placing a disc spring between the washer 47 and the lock 
washer 42, the disc spring 48 is thrust onto the external surface of 
the lock washer 42 through the washer 47 by means of the setscrew 
45, and the interval between the lower arm 6 and upper arm 9 in 
contact through the nylon washer 39 is provided with stabilized 
fluctuation resistance. The protrusions 46 on the washer 47 are 
formed such that the central regions thereof are broad. The 
protrusions 46 are press-fit into and engage with a plurality of 
engagement holes 50 on the reverse side of a spindle cover 49 that 
conceals the setscrew 45 and disc spring 48, and the spindle cover 
49 and washer 47 attached by the setscrew 45 are integrated. By 
means of the engagement protrusion 44 of the lock washer 42 
penetrating into and engaging with any of the engagement holes 50, 
the interval between the lock washer 42 and the spindle cover 49 is 
baffle-engaged, and the interval between the pivot shaft 1 1 and the 
setscrew 45 is baffle-engaged. Consequently, in the interval where 
the spindle cover 49 is attached, the pivot shaft 1 1 and setscrew 45 
are essentially fixed together, the pressing force of the disc spring 
48 is made constant, and the fluctuation resistance force between 
the upper and lower arms 6 and 9 can be maintained constant. 
Further, by means of removing the spindle cover 49 and adjusting 
the degree of tightening of the setscrew 45, the pressing force of 
the disc spring 48 can be adjusted, and the fluctuation resistance 
force between the upper and lower arms 6 and 9 can be adjusted. 

Although the first pivot shaft 5, the third pivot shaft 12, and the 
rotation shaft 20 are constructed based on the same principles as 
the joint formed by the second pivot shaft 1 1 , in the first pivot shaft 
5, the fluctuation resistance force between the holder 3 and the 
lower arm 6 can be adjusted, in the third pivot shaft 12, the pivot 
shaft 12 is prevented from slipping, and in the rotation shaft 20, the 
fluctuation resistance force between the bracket 19 and the 
mounting bracket 22 to which the lamp fitting 21 is fixed can be 
adjusted. Consequently, in order to achieve these aims, the structure 
of the joint formed by the second pivot shaft is slightly modified. 
Further, rotation resistance force from the disc spring 5! is 
provided to the vertical shaft 4 to which the mount 2 and the holder 
3 are connected and from which they pivot. In order to stabilize the 
rotation between the mount 2 and the holder 3 similar to the joint 
described above, a nylon washer 52 is clamped therebetween. 

53 is a power cord connected to the lamp fitting 21. The power 
cord 53 is wired inside the upper and lower arms 6 and 9 along the 
first cord 26 and is drawn out to the exterior from the lower end of 
the lower arm 6. 54 is the attachment plug of the power cord 53. 55 
is protector for the power cord 53, attached to the ends of the upper 
and lower arms 6 and 9. 

In an arm light constructed as described above, the lower arm 6 is 
provided autonomy by means of the expansion pressure of the 
second and third expansion pressure springs 32 and 33. 

That is, if the lower arm 6 is fluctuated back and forth on the first 
pivot shaft 5, the second and third cords 27 and 29 fixed at the base 
end of the holder 3 fluctuate back and forth along with the lower 
arm 6, the anterior and posterior surfaces of the first guide roller 13 
being the fulcrum for the fluctuation. The length of contact of the 
second and third cords 27 and 29 with respect to the first guide 
roller 13 changes in accordance with this fluctuation. That is, when 



the lower arm 6 fluctuates anteriorly, the second cord 27 in contact 
with the posterior surface of the first guide roller 13 moves 
downward relative to the lower arm 6, and the second 
expansion-pressure spring 32 is extended. When the lower arm 6 
fluctuates posteriorly, the third cord 29 in contact with the anterior 
surface of the first guide roller 13 moves downward relative to the 
lower arm 6, and the third expansion-pressure spring 33 is extended. 
When either one of the second expansion-pressure spring 32 or 
third expansion-pressure spring 33 is extended the other is 
contracted, and when one is contracted the other is extended, so the 
barycentric position changes due to the fluctuation of the lower arm 
6, and even if a bending force generates that would bend the lower 
arm 6 to a great degree, this bending force and the restorative force 
caused by the difference in the expansion pressure force between 
the second and third expansion-pressure springs 32 and 33 are 
harmonized, and the lower arm 6 is stopped in the fluctuation 
operation position. 

When the lower arm 6 is fluctuated in this manner, because the 
base end of the first cord 26 kept tense by means of the first 
expansion-pressure spring 31 is fixed to the holder 3 and in contact 
with the posterior surface of the guide roller 31, a relative 
movement generates between the first cord 26 and the lower arm 6 
in accordance with the back and forth fluctuation of the lower arm 
6, and the tension of the first expansion-pressure spring is resisted 
while the first cord 26 moves inside the upper and lower arms 6 
and 9. As a result, the rotation roller 15 that supports the lamp 
fitting 21 only rotates to a degree corresponding to the amount of 
movement of the first cord 26 (fluctuation angle of the lower arm 
6), and even if the orientation of the lower arm 6 changes, the 
orientation of the lamp fitting 21 can be kept constant. Even if the 
upper arm 9 is fluctuated up and down, because the length of 
contact of the first cord 26 with respect to the second guide roller 
14 changes in accordance with the fluctuation of the upper arm 9, 
the first cord 26 moves inside the upper arm 9 and rotates the 
rotation roller 15, allowing the orientation of the lamp fitting 21 to 
be kept constant. 

That is, by means of support from the first and second guide 
rollers 13 and 14 for the upper and lower arms 6 and 9, the first 
cord 26 is supported in a position separated from the focal point of 
the fluctuation of the arms 6 and 9, and because the base end 
thereof is fixed to the holder 3, the first cord 26 moves inside the 
arms 6 and 9 in accordance with the fluctuation thereof. Because 
the rotation roller 1 5 only rotates to a degree corresponding to the 
angle of fluctuation of the arms, the orientation of the lamp fitting 
21 can be kept constant. Further, both of the arms 6 and 9 are 
ensured autonomy, as a restoration operation is undergone due to 
the fluctuation resistance force between the arms 6 and 9 and the 
tension of the first cord 26 kept tense by means of the first 
expansion-pressure spring 3 1 . 

In the event that one wishes to change the orientation of the lamp 
fitting 21, the contact force between the first cord 26 and rotation 
roller 1 5 is resisted, the rotation roller 1 5 is rotated, and the lamp 
fitting 21 is rotated, thus allowing the lamp fitting 21 to pivotally 
rotate about the rotation shaft 20. 

In the event that the fluctuation resistance of the lower arm 6, 
upper arm 9, or lamp fitting 21 is to be adjusted, the respective 
spindle cover is removed, the setscrew is adjusted, and the contact 
force of the lock washer etc. due to the disc spring is adjusted. 
After the contact force is adjusted, the spindle cover is reattached, 
and the pivot shaft and the setscrew are fixed, allowing the adjusted 
fluctuation resistance to be maintained. That is, the spindle cover 
covering the setscrew and disc spring does not only improve the 
external appearance by preventing the setscrew etc. from being 
exposed, but also locks the setscrew and covers the setscrew to 
prevent the unnecessary adjustment thereof, thus maintaining 
fluctuation resistance at an ideal state, and allowing the setscrew to 
be easily detached. 

As described above, the arm light according to the present 
invention does not require a plurality of link rods like conventional 
arm lights, and contains accessories for providing autonomy to the 
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expansion-pressure springs and cords in the upper and lower arms, 
allowing large springs with a great amount of tension to be used 
and a large arm light with a simplified external shape to be 
constructed. 

As described in the working example, in the event that the arms 
are formed of cross-sectionally U-shaped components, containment 
and mounting of the expansion-pressure springs, cords, etc. is 
simple, and the arms can be provided with a great amount of 
rigidity. Further, in the event that an arm cover is attached to the 
opening of the cross-sectionally U-shaped components, the 
contained springs etc. cannot be seen from the exterior, and the 
rigidity of the arms is made even greater. 

Further, as described in the working example, if the arm light is 
provided with a guide unit etc. for the cords, even if the diameter of 
rotation roller etc. is made large, the cords can be contained within 
the arms, the contact force of the cords and rotation roller is 
stabilized, and the cord slide resistance can be increased, allowing 
the arm bearing capacity to be further stabilized. In the event that 
the guide rollers and rotation roller are constructed of plastic, the 
rotation of the rollers can be kept smooth for a long period of time. 

Further, as described in the working example, in the event that the 
setscrew, which adjusts the resistance of the pivot portions, that is, 
the joint portions, of the arms etc., has been detached by means of 
the spindle cover covering the setscrew, the resistance force can be 
easily adjusted, and the adjusted resistance force can be sustained 
over a long period of time, thus increasing the stability of the 
bearing capacity. 

Thus, according to the present invention, stable bearing capacity 
is realized while the external appearance is extremely simple, and 
the lamp fitting is given a large movement range while being used 
to illuminate workbenches, work desks, various machine tools, 
processing machinery, etc. 



4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a perspective view of the entire assembled arm light. 
FIG 2 is an ipsilateral side view, . 
FIG 3 is a cross-sectional view of line III-III in FIG 2. 
FIG 4 is a cross-sectional view of line IV-IV in FIG 2.. 
FIG 5 is a cross-sectional view of line V-V in FIG 2. 



FIG 6 is a cross-sectional view of line VI- VI in FIG 2. 

FIG 7 is a side view showing the lower arm and holder 
connection region. 

FIG 8 is a partial longitudinal section view of FIG 7. 

FIG 9 is a side view showing the interior mechanisms of the arm 
light. 

FIG 10 is a perspective view showing the rotation roller portion. 

FIG 1 1 is a perspective view showing the end of the cord. 
. FIG 12 is an exploded perspective view of the lower arm and 
upper arm connection region 



EXPLANATION OF THE SYMBOLS 

1 : Clamp 

3: Holder 

4: Vertical shaft 

5: First pivot shaft 

6: Lower arm 

8: Arm cover 

9: Upper arm 

10: Arm cover 

1 1 : Second pivot shaft 

12: Third pivot shaft 

13: First guide roller 

14: Second guide roller 

15: Rotation roller 

16, 17, 18: Guide groove 

19: Bracket 

20: Rotation shaft 

2 1 : Lamp fitting 

23: On/off switch 

24: Handle 

26: First cord 

27: Second cord 

29: Third cord 

3 1 : First expansion-pressure spring 
32: Second expansion-pressure spring 
33: Third expansion-pressure spring 
34: Guide unit 
53: Power cord 



FIG 1 
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FIG 2 
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FIG 7 
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FIG 8 



(10) 



S54-54478 (1979) 



FIG 11 
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